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Abstract
Peer production communities are based on the collaboration of communities of people,
mediated by the Internet, typically to create digital commons, as in Wikipedia or free
software. The contribution activities around the creation of such commons (e.g. source
code, articles or documentation) have been widely explored. However, other types of
contribution whose focus of action is directed towards the community have remained
significantly less visible (e.g. organisation of events or mentoring). This work challenges
the notion of contribution in peer production through an in-depth qualitative study of a
prominent “code-centric” example: the case of the free software project Drupal.
Throughout the collaboration of more than a million participants, the Drupal project
supports more than 2% of websites worldwide. Thus, this research (1) offers empirical
evidence of the perception of “community-oriented” activities as contributions, (2)
analyses their lack of visibility in the digital platforms of collaboration, and (3) draws
on the concept of affective labour to show its relevance for the sustainability of peer
production communities. Therefore, through the exploration of a complex and extreme
“code-centric” case, this study aims to reconceptualise the notion of contribution in peer
production communities, incorporating new kinds of contributions traditionally
invisibilised. In this way, this work may open new avenues of research, enabling the
study of contribution activities from a new perspective.
Introduction 1
Commons-Based Peer Production (CBPP) refers to a model of socio-economic 2
production in which groups of individuals cooperate with each other to produce 3
meaningful products without a traditional hierarchical organisation [1, 2]. It is 4
characterised by a commons-oriented process: not driven primarily by private 5
appropriation, but by general interest [3]. For example, in the case of digital commons 6
such as Wikipedia or Free/Libre Open Source Software (FLOSS), this results in the 7
openness of the resources. 8
The notion of contribution is central to the understanding of the phenomenon of 9
CBPP. This becomes even more relevant in the case of CBPP communities focussed on 10
the production of digital commons since, as argued by Wittel [4], these communities 11
typically possess an economy of contribution, meaning they are not based on direct 12
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reciprocity, in contrast to an economy of gift, which is. This study explored the notion 13
of contribution activities in FLOSS communities, one of the most prominent examples of 14
CBPP, with the aim to unveil how certain activities are perceived as contributions but 15
have been less visible in the literature, how this lack of visibility is reflected in digital 16
collaboration platforms, and their relevance for the sustainability of the community. 17
The concept of contribution in the FLOSS literature has been widely employed in 18
studies, but mainly in reference to activities related to source code. This issue is not, 19
however, exclusive to FLOSS. A similar “object-centric” character can be found 20
regarding the notion of contribution with respect to the writing of articles in 21
Wikipedia [5–7] or the editing of maps in OpenStreetMap [8,9]. In the case of FLOSS, 22
this “object-centrism” refers especially to source code in the form of “code-centrism”: 23
considering source code by far the most valuable type of contribution participants can 24
make. This “code-centric” character of FLOSS communities has been reflected in the 25
research on FLOSS. Von Krogh and Von Hippel’s literature review [10] on FLOSS 26
shows how studies that include the notion of contribution have principally examined the 27
development of source code as the main type of contribution. This can be observed, for 28
example, in studies focussed on motivations to contribute [11–16]; as well as in those 29
focussed on the relationship between organisation and contribution [17–21]. Another 30
illustration of this “code-centrism” in research on FLOSS can be found in the literature 31
review of Crowston et al. [22], in which they developed a framework based on an 32
inputs-mediators-outputs-inputs model [23,24] to review 135 papers. In the case of 33
inputs, most of the literature related to individual participation considers source code 34
related activities [25–28]. A similar “code-centric” character can be observed with 35
regard to the outputs, for example regarding FLOSS team performance [29–32]. A few 36
studies on the level of commitment have moved the focus from code contribution [33,34] 37
to explore communication contributions [35] and support contributions [36]. 38
This study continues this shift. Firstly, this study aims to query the notion of 39
contribution, framing it as a set of meanings which are constantly evolving through 40
negotiation among the community members according to their internal logics of value. 41
Secondly, it explores the outcomes from contributions which have remained less visible, 42
including community benefits that are intangible, such as excitement, kinship, passion, 43
familiarity, reciprocity, or sense of community, all of which have been identified as 44
motivators in FLOSS communities [37–39]. To this end, this study draws on Hardt’s 45
concept of affective labour [40], defined as the immaterial labour present in human 46
interaction that creates or modifies emotional experiences. 47
The relevance of affective labour in CBPP communities is of increasing interest to 48
CBPP scholars. Bollier [41] cited the study of Singh [42] on the importance of affective 49
labour in CBPP communities, labelling affective labour as their “lifeblood”. Singh [42] 50
provides a compelling case study of the dynamics of affective labour in the non-digital 51
domain, by examining the daily practices of a community-based initiative to protect and 52
regenerate a forest in Odisha (India). In the context of environmental politics, Singh 53
explored how the participants of this community-based initiative became 54
conservationists, arguing that the work carried out by these participants entailed 55
affective labour, transforming not only the object, the forest in this particular case, but 56
also the individual and collective subjectivities of the participants. 57
This study explores a similar set of dynamics occurring in CBPP communities, 58
researching the Drupal community as a case study. Drupal is a FLOSS content 59
management framework for the development of web applications released in 2001. The 60
Drupal project currently powers more than 2% of websites worldwide. The Drupal 61
community has experienced significant growth over the years: there are currently [43] 62
more than 1.3 million people registered on the main collaboration platform (Drupal.org), 63
among which more than 105,000 participants have made contributions to the project 64
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that have been officially acknowledged. Thus, the study of activities considered 65
contributions by community members becomes especially relevant in a complex and 66
extreme “code-centric” case such as the Drupal community, whose prominent 67
“code-centric” facet has been shown in previous literature [44,45]. This “code-centrism” 68
is also illustrated by the well-known Drupal motto: “Talk is silver, code is gold” [46, 47]. 69
The motto embodies the traditional belief in FLOSS communities that the most 70
valuable type of contribution that a participant can provide is source code. Thus, 71
through the exploration of a complex and extreme “code-centric” case, this study aims 72
to unveil aspects of peer production which would be less visible in smaller and simpler 73
communities. 74
With this goal in mind, qualitative research was undertaken to highlight activities 75
not widely studied due to their traditional lack of visibility in comparison with activities 76
“officially” considered contributions (e.g. those listed on the main collaboration 77
platform [48]). It is argued that these less visible activities enable the creation of 78
individual and collective subjectivities among members of the Drupal community, 79
transforming participants’ subjectivities so that they become “Drupalistas”, and thus 80
these actitivites are a significant factor in the sustainability of the community. 81
Methods 82
On the basis of the nature of the issues to explore, a qualitative approach combining 83
three years of participant observation, documentary analysis of an archive of 8,613 84
documents and carrying out 15 semi-structured interviews was employed for this study. 85
More concretely, an ethnographic methodological approach was considered most suitable 86
since it highlights the understanding of meanings from the point of view of the 87
participants, enabling access to participants’ interpretations, experiences, and 88
perspectives about intangible contributions which have not been accessible through 89
quantitative approaches. These premises are congruent with calls to understand how 90
effective forms of collective action and self-organisation are built in Commons-Based 91
Peer Production [49]. Studies focussed on a single, in-depth, complex and extreme 92
“code-centric” case are valuable to tackle issues derived from other research designs, such 93
as over-generalisation, over-simplification and neglect of complexity, issues 94
criticised [50,51] in the study of CBPP. 95
The process drew on purposive sampling [52], in which the collection of data was led 96
by questions and emergent themes to produce a relevant range of contexts that enabled 97
the establishing of strategic and cross-contextual comparisons to build a well-founded 98
argument [53]. For example, the emergence of a theme regarding the representation of 99
contribution activities in the collaboration platform led to an in-depth study of 73 user 100
profiles until saturation was reached. Data collection and analysis was supported by the 101
Computer Assisted Qualitative Data Analysis Software (CAQDAS) NVivo 10, which 102
facilitated tasks such as coding or the development of models to refine such codes. 103
Participant observation 104
Participant observation started on 22nd November 2013 and concluded on 24th 105
November 2016. Due to the digital nature and global scope of the Drupal project, a vast 106
number of the community’s activities are carried out through online media. However, 107
the great number of face-to-face events suggested that they also play an important role 108
in the life of the community. For these reasons, the field site considered for this case 109
study was the emergent set of online and offline spaces in which the day-to-day of the 110
community unfolds. Analogous approaches have previously been followed by similar 111
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studies in which both dimensions are relevant, as in Coleman’s [54] study of FLOSS 112
communities and hacker culture. 113
Regarding the online field site, there was constant engagement in diverse 114
collaborative tasks carried out in the Drupal community: joining and participating in 115
discussion groups, writing code and maintaining Drupal projects, creating 116
documentation, participating in discussions via social networks and chat channels. 117
Beyond these “official” channels, several other online spaces emerged as relevant in the 118
online medium as the study was being carried out. For example, the participation in 119
groups organised through Whatsapp or Telegram, and through external platforms such 120
as Slack, StackExchange and Meetup, became more relevant than originally expected. 121
Participation in the offline field site took several diverse forms: attending and 122
participating in the organisation of events and code sprints, speaking at several functions 123
presenting findings from this research, including a keynote in a major Drupal conference 124
(more than 3,000 attendees). F2F participation was carried out in a total of 32 events 125
(see S2 Table). In the case of local events participant observation was primarily carried 126
out in London (UK) and its surroundings, and with less frequency in Madrid (Spain). 127
This data collection was carried out by the first author and, given his position as 128
ethnographer, this could be classified as insider research or self-ethnography [55]. When 129
he started this research, he was already an active member of the Drupal community and 130
had been for over three and a half years. This previous experience proved valuable for 131
more rapid access to the community: from a faster understanding of the meanings 132
around the software and the community, to practicalities for entering the field site and 133
gaining access to certain activities, such as the participation in coordinating events or 134
the development of source code and maintenance of official Drupal projects. This 135
previous experience came at the cost, however, of having to address several challenges 136
related to the dynamics of insider research, such as role duality and 137
pre-understanding [55]. These challenges entailed a continuous process of rigorous 138
introspection and reflection of his own experiences, while also gaining understanding by 139
putting himself in the place of other Drupalistas. 140
Documentary analysis 141
The vast amount of information generated by a large community such as Drupal 142
required the definition of an initial point of documents collection. Although these 143
materials could have been exclusively collected from direct sources — for instance 144
Drupal.org, social media channels and popular Drupal blogs — the feed aggregator 145
Drupal Planet [56] was selected in order to cope with the extensive amount of 146
information. Drupal Planet is a popular RSS feed within the Drupal community, whose 147
contents are curated by Drupalistas according to certain guidelines [57], which exclude 148
press releases, job announcements and technical posts with little content relevant to 149
Drupal. Since the posts at Drupal Planet are only retained for 16 weeks, a set of 150
software scripts was developed [58] and released [59] under a GPLv3 license to collect 151
and archive links to posts automatically from 29th May 2013 to 23rd November 2016, 152
yielding an archive of 8,613 documents. From this archive, several iterations of 153
inspection were carried out to select relevant documents for full coding. This process 154
was informed by participant observation. A total of 586 documents, 6.8% with respect 155
to the total amount from the archive, were fully coded (see S3 Table). 156
Semi-structured interviews 157
In addition to the unstructured conversations carried out as part of the participant 158
observation process, a total of 15 semi-structured qualitative interviews were undertaken 159
(see S4 Table). These interviews provided rich qualitative data, which elicited a more 160
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precise and in-depth understanding of the meanings of contribution for members of the 161
Drupal community, its relationship with the online/offline dimensions, as well as the 162
evaluation of these activities and the representation of this value and its use on the 163
main collaboration platform. 164
Ethical considerations 165
This study followed the ethical principles described by the University of Surrey [60] as 166
well as the “Recommendations from the Association of Internet Researchers” [61]. 167
Drawing on these guidelines, the ethnographic approach followed in this study required 168
constant assessment to design and implement actions when new issues were discovered. 169
Some of these actions included: anonymisation, request of explicit permission for the 170
use of materials out of the public sphere (e.g. conversations in Telegram or e-mails) and 171
the use of consent forms for interviews. The processing and use of personal data was 172
held in the strictest confidence, and in accordance with the Data Protection Act (1998) 173
of the UK. For the excerpts employed in the next section, the attributions refer to the 174
main roles (see S1 Table) of the Drupalistas, gender and the age of their accounts at 175
Drupal.org. 176
Findings 177
“Object-oriented” and “community-oriented” contribution 178
activities 179
When studying what types of activities are perceived as contributions in the Drupal 180
community, two main types of contribution activities emerged. The first was 181
“object-oriented” contributions, encompassing all the activities whose focus of action are 182
objects, typically digital commons such as source code, documentation and translations. 183
The second category was “community-oriented” contributions, the focus of which is 184
directed towards the community. Examples are the organisation and participation in 185
face-to-face events, activities related to supporting other users, and mentoring. Table 1 186
provides a summary of the contribution activities identified in this study. 187
“Object-oriented”
(G1)
Source code (SG1.1)
Core projects
(SG1.1.1)
Lead development initia-
tives
Participate in development
initiatives
Submission of patches
Review and test patches
Summarise issues
Report bugs
Contributed
projects (SG1.1.2)
Maintain project (e.g. re-
view of patches, port to
new version, add new fea-
tures, etc.)
Submit patches
Review new applications
Report bugs
Share other custom
projects — with a
FLOSS license, but out
of Drupal.org (SG1.1.3)
Documentation at
Drupal.org (SG1.2)
Write documentation
Moderate documenta-
tion
Report issues with doc-
umentation (e.g. spam)
Translation (SG1.3)
Provide translation
strings
Review/approve trans-
lation strings
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Translation group man-
agement
Design (SG1.4)
User interface design
User experience
Design of logos, style
guides, etc.
“Community-
oriented”
(G2)
Usage and support
(SG2.1)
Provide specific support
to other users through
the official platform (e.g.
forums, IRC, etc.)
Provide specific support
to others through other
platforms (e.g. dru-
pal.stackexchange.com)
Provide generic advice
(e.g. “recipes” for how
to build certain func-
tionality, experience
with certain modules,
etc.)
Evangelisation
(SG2.2)
Create Drupal-related
materials (e.g. blog
posts, videos, podcasts,
etc.)
“Spread the word” of
Drupal on a day-to-
day basis (e.g. talk
about Drupal with col-
leagues, promote Dru-
pal in FLOSS confer-
ences, etc.)
Create initiatives
around the Drupal
ecosystem (e.g. Drupi-
cal.com, Drupalfund.us,
etc.)
Marketing research and
branding
Training and
mentoring (SG2.3)
Creation of training ma-
terials (e.g.: drupallad-
der.org)
Mentoring contributors
(e.g. Core mentoring,
students from Google
Summer of Code, etc.)
Online community
management
(SG2.4)
Participation in Dru-
pal.org Content Work-
ing Group (e.g. cura-
tion, moderation, etc.)
Participation in Dru-
pal.org software Work-
ing Group (e.g.: tasks
related to the mainte-
nance of the software
run at the main plat-
form of collaboration)
Participation in Dru-
pal.org. infrastructure
Working Group (e.g.
tasks related to server
administration)
Participation in
groups.drupal.org (e.g.
local groups,legal sup-
port, conflict resolution,
etc.)
Organisation and
participation in F2F
events (SG2.5)
Local events
(SG2.5.1)
Organisation of the event
(e.g. logistics)
Give talks, run workshops,
etc
Attendance at the event
DrupalCamps /
Drupal Dev Days /
Frontend United
and other regional
or role-specific
events (SG2.5.2)
Organisation of the event
(e.g. logistics, selection of
presentations, etc.)
Creation of the website,
social media management,
etc.
Prepare a presentation
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Run a BoF (Birds Of a
Feather)
Attendance at the event
DrupalCon
(SG2.5.3)
Organisation of the event
(e.g. logistics, selection of
presentations, etc.)
Creation of the website,
social media management,
etc.
Coordination of the local
community with the Dru-
pal Association
Volunteering at the event
(e.g. provide assistance
to find rooms, registration
desks, etc.)
Prepare a presentation
Run a BoF
Participate in Code Sprints
Participate in Community
Summit
Participate in “Tour de
Drupal”
Organisation of social
events (e.g. Drupal Trivia
night)
Economic
sustainability
(SG2.6)
Become a member of
the Drupal Association
Donation to the Drupal
Association
Donate to crowdfunding
campaigns for core or
contrib projects
Sponsorship of F2F
events
Table 1. List of identified types of contributions.
The activities are firstly classified according to the main categories: “object-oriented” 188
(G1) and “community-oriented” (G2). Contribution activities related to source code 189
(SG1.1) are further classified into three subgroups: core (SG1.1.1), contributed (SG1.1.2) 190
and FLOSS custom projects (SG1.1.3) not included in Drupal.org. The reason for this 191
distinction is the significant differences found in the organisational aspects of the 192
socio-technical systems that surround these contribution activities, despite the type of 193
object being the same: source code. For example, the possibility to perform 194
modifications in the digital commons for the core group is more formalised, typically 195
harder to achieve, and more specialised. As a consequence, new contribution activities 196
emerge and are considered valuable. For example, the “creation of summaries of the 197
issues”, in which hundreds of comments are summarised, is perceived as a valuable 198
contribution. This type of contribution is typically carried out by newer members to 199
save core developers having to read the whole list. It is encouraged as a way to 200
“contribute to core”, whilst enabling the newest members to become familiar with the 201
organisational processes and technicalities. 202
In a similar way, within the “community-oriented” group (G2), a distinction is made 203
with regard to contribution activities related to the organisation and participation in 204
face-to-face events (SG2.5). In this case, they are differentiated by their scope. The 205
second of these subgroups (SG2.5.2) includes regional, national and role-specific events. 206
This is because the dynamics, organisational processes and identified contribution 207
activities in these events are similar. As in the case of the subgroup SG1.1, the main 208
difference between SG2.5.1, SG2.5.2 and SG2.5.3 is with regard to the level of 209
formalisation and the ease of participation in their organisation. For example, 210
DrupalCon activities, largely organised by the most formal institution within the Drupal 211
community, the Drupal Association, are at the formal end of the spectrum. 212
While, as previously discussed, “object-oriented” activities have been widely 213
employed in studies drawing on the notion of contribution, those whose main focus of 214
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action is the community have received less attention. This is despite the notion of 215
community being central to understand CBPP, as suggested by a Drupalista who writes 216
in his personal blog: 217
“[...] It only stands to reason that my perspective on Drupal is one that 218
is Community driven. When I think of Drupal, I think of the Drupal 219
community.” 220
Site builder and developer, M, 6 years. Retrieved 20th September 2014, from 221
http://dougvann.com/blog/ 222
drupal-community-and-there-happens-be-piece-software-same-name. 223
Similar views were also expressed during interviews, in which Drupalistas 224
emphasised the community when asked about what was most important about Drupal 225
and their involvement. For example, when asked about the meaning of Drupal, a 226
developer explained: 227
“[...] it’s [referring to Drupal] the community in which I spend most of 228
my time. When I wake up, the first thing I do in the morning is check the 229
Telegram group which we are in [referring to an instant messaging group of 230
Spanish Drupalistas], to see what people have been talking about. When I 231
arrive at the office, the first thing that starts up is the IRC [Internet Relay 232
Chat] client connecting to the Drupal channels.” 233
System architect and developer, M, 8 years. Original reply in Spanish. 234
“Community-oriented” activities are indeed understood as contribution by 235
Drupalistas. A comment from a Drupalista illustrates, for example, the relevance of 236
activities such as the participation in and organisation of local face-to-face events for 237
the health of the community: 238
“[...] organising talks, meetups or just hanging out with Drupalistas to 239
drink some beers and have a talk, are also very important activities, and 240
very positive for the community.” 241
System architect and developer, M, 8 years. Original reply in Spanish. 242
Similarly, the following excerpt from field notes illustrates how some Drupalistas 243
identify the participation in and organisation of offline events as contributions, as well 244
as acknowledging differences with respect to the internal logics of value when compared 245
with “object-oriented” activities, such as contributing source code: 246
“[..] She explained to me that we, as a community, are not aware 247
sometimes of the relevance that other activities have, such as the 248
organisation of events like this one [referring to the DrupalCamp] or the 249
‘Tour de Drupal’ [referring to an initiative of Drupalistas to cycle together 250
over several days to the city in which the DrupalCon is held]. She thought 251
that organising and attending events like this one are definitely types of 252
contribution, but they aren’t so popular. She explained to me that we tend 253
to think a lot in contributing code, especially to core, but she highlighted: 254
‘thanks to things like this [referring to the F2F event], the community is very 255
healthy’.” 256
Designer and front-end developer, F, 5 years. Extracted from full field notes during the 257
participant observation at DrupalCamp North East 2014. 258
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These perceptions of what can be considered contribution contrast with those 259
represented in the main collaboration platform. Not surprisingly for a FLOSS 260
community with a strong “code-centric” character [44, 45], there is a mismatch between 261
the perceptions of the importance of “community-oriented” activities and those 262
“officially” reflected in the main collaboration platform. This mismatch is illustrated, for 263
example, in the main pages that explain how individuals could contribute to Drupal. 264
On the one hand, explanations of how to contribute to “object-oriented” activities 265
(G1) were represented on the “Get Involved” page [48] relating to contribution in the 266
main collaboration platform. Some of them were differentiated and highlighted. For 267
example, in the case of contribution activities related to source code (SG1.1), there was 268
an explicit distinction between ‘theming’ and ‘backend’ development. 269
On the other hand, “community-oriented” activities (G2) were only partially 270
reflected in user support, donations and marketing. For example, a sub-page named 271
“Contribute to Drupal.org” [62], provides information about contributions related to the 272
main collaboration platform itself. This area refers to some of the “online community 273
management” (SG2.4) contributions. However, no explicit mention was made of the 274
“organisation and participation in face-to-face events” (SG2.5). The first reference could 275
be found only after navigating through a secondary link in the “General Resources” 276
section to the Drupal Groups [63]. This allows the user to start browsing by 277
geographical location after several steps, where the first references to the organisation of 278
events were found. 279
The main aim in this section has been to show the need to widen our understanding 280
of contribution activities beyond the traditional view of source code or other 281
“object-oriented” activities, and the existence of differences with regard to the internal 282
perceived value. Additionally, evidence was provided with regards to the lack of visibility 283
of “community-oriented” activities in the main collaboration platform. To further 284
understanding of this lack of visibility, the next section explores the representation of 285
the identified contribution activities at an individual level, by studying user profiles. 286
Representation of contribution activities in user profiles 287
User profiles have been previously identified as a key element in the generation of other 288
participants’ perceptions in FLOSS communities [64]. They are an important source of 289
public references, used to evaluate the reputation of other members, and play a 290
significant role in the process of status attainment in FLOSS communities [65]. 291
The importance of user profiles at Drupal.org was confirmed in the interviews, 292
observation and documentary analysis. A Drupal front-end developer highlights the 293
importance of user profiles when hiring services from other Drupalistas: 294
“[...] We always go and check to see if they’ve got a Drupal.org account 295
and check what contributions they’ve made before, and whatever. It kind of 296
gives you the sense of, you know, who you’re gonna be dealing with.” 297
Developer and project manager, M, 11 years. 298
Another example is that the representation of certain contribution activities in the 299
profile can be a motivator: 300
“[..] She got her first patch committed to core. She was very 301
enthusiastically showing her friend her profile at Drupal.org because in the 302
‘Projects’ section appears ‘Drupal core (1 commit)’.” 303
Manager, content editor and site builder, F, 2 years. Extracted from full field notes 304
during the participant observation at DrupalCon Amsterdam 2014. 305
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Tables 2 and 3 below present a summary of the analysis carried out to study how the 306
identified activities are represented on the main collaboration platform on individual 307
profiles, showing an uneven degree of representation. They are presented in relation to 308
each of the identified subgroups, for the “object-oriented” and “community-oriented” 309
groups respectively. The nomenclature for the subgroups is the same as previously 310
employed in Table 1. For those which are fully or partially represented, the items 311
employed in user profiles and the quantification of the activities, if any, are detailed in 312
the column for observations. Figures illustrating these items are also referred to in this 313
column, and presented subsequently in Fig 1 to 9. 314
Activities subgroup Degree of represen-
tation
Observations
Core projects (SG1.1.1) Fully represented In the main profile by four checkbox items,
such as “I contributed Drupal modules” and “I
contributed Drupal patches” — see Fig 1. They
are quantified by number of commits — see Fig
2.
Contributed projects
(SG1.1.2)
Fully represented In the main profile by six checkbox items,
such as “I contributed Drupal modules”, “I
contributed Drupal themes” and “I reviewed
project applications” — see Fig 1. They are
sorted by projects, and quantified by number
of commits — see Fig 2.
Custom projects
(SG1.1.3)
Not represented
Documentation (SG1.2) Fully represented In the main profile by a checkbox item “I con-
tributed Drupal documentation” — see Fig 1
— and quantified by number of editions — see
Fig 2. Additionally, they are also present in
the secondary tab “Posts” — see Fig 3.
Translation (SG1.3) Fully represented In the main profile by a checkbox item “I
contributed Drupal translations” — see Fig
1 — and quantified by the number of edi-
tions approved in a secondary profile at lo-
calize.drupal.org — see Fig 4.
Design (SG1.4) Not represented Although they are not directly represented,
some users check the option “I contribute to
Drupal.org” — see Fig 1 — to include this
contribution subgroup.
Table 2. Summary of profile elements for “object-oriented” contribution activities
(G1).
Activity subgroup Degree of represen-
tation
Observations
Usage and support
(SG2.1)
Partially repre-
sented
In the main profile for the internal forums by
the checkbox item “I help in the Drupal sup-
port forums” — see Fig 1. They are not ex-
plicitly quantified, but they are present in the
secondary tab “Posts” — see Fig 3.
Evangelisation (SG2.2) Partially repre-
sented
Most of the activities are not represented, with
the exception of participation in some FLOSS
conferences in 2005 and 2007 (participation is
included within this category, since Drupalistas
referred to these events as a way to promote
the use of Drupal within the wider FLOSS com-
munity) — see Fig 1. Nonetheless, some Dru-
palistas use the open fields (input textboxes, in
which the Drupalistas can write a text, rather
than select between a predetermined set of op-
tions) “Bio” or “Contributions” to describe this
type of activity in a broader way — see Fig 5.
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Training and
mentoring(SG2.3)
Fully represented In the main profile by the checkbox item “I
help mentor new contributors” — see Fig 1 — ,
and the possibility for mentees to add the user-
names of their mentors — see Fig 6. Moreover,
some Drupalistas use the open fields “Bio” or
“Contributions” to describe this type of activity
— see Fig 7.
Online community
management (SG2.4)
Partially repre-
sented
Not directly represented in the main profile.
Nevertheless, some users check the option “I
contribute to Drupal.org” or “I contribute to
Drupal issue queues” to include this — see Fig
1. They are not explicitly quantified, but they
are present in the secondary tab “Posts” — see
Fig 3. In addition, the profile at the secondary
site, groups.drupal.org, lists the groups which
the user has joined, votes for proposed topics,
the number of groups as organiser, and the
number of events created and/or co-organised
— see Fig 8.
Organisation and
participation in local
events (SG2.5.1)
Not represented Notwithstanding, some Drupalistas use the
open fields “Bio” or “Contributions” to de-
scribe this type of activity — see Fig 7.
Organisation and
participation in Dru-
palCamps, Drupal Dev
Days, Frontend United
and other regional or
role-specific events
(SG2.5.2)
Not represented However, some Drupalistas use the open fields
“Bio” or “Contributions” to describe this type
of activity — see Fig 7.
Organisation and par-
ticipation in Drupal-
Cons (SG2.5.3)
Partially repre-
sented
In the main profile in terms of attendance or
organisation (generic). Participation is repre-
sented by several checkboxes for the specific
events, such as “I attended DrupalCon Ams-
terdam 2014”, while organising is represented
through a single checkbox: “I helped to orga-
nize DrupalCon” — see Fig 1. Furthermore,
some Drupalistas use the open fields “Bio” or
“Contributions” to describe in greater detail
their specific contributions — see Fig 7.
Economic sustainabil-
ity (SG2.6)
Partially repre-
sented
In the main profile by a badge depending on
the type of affiliation to the Drupal Association
— see Fig 9.
Table 3. Summary of profile elements for “community-oriented” contribution activities
(G2).
Fig 1. List of contribution activities in the “Drupal” section of the author’s
profile.
Retrieved 22nd October 2014, from https://www.drupal.org/user/740628/edit/
Drupal (not available unless logged in), under a CC BY-SA 2.0 license.
Fig 2. Example of quantified contributions to source code and
documentation.
Retrieved 5th November 2014, from https://www.drupal.org/u/webchick, under a
CC BY-SA 2.0 license.
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Fig 3. Example of list of posts listed in the tab “Posts” of the user profile.
Retrieved 5th November 2014, from https://www.drupal.org/user/338895/track,
under a CC BY-SA 2.0 license.
Fig 4. Example of quantified contributions related to translation activities.
Retrieved 5th November 2014, from https://localize.drupal.org/user/311048, un-
der a CC BY-SA 2.0 license.
Fig 5. Example of use of the open field “Bio” to display contributions
about evangelisation activities.
Retrieved 5th November 2014, from https://www.drupal.org/u/rob_feature, under
a CC BY-SA 2.0 license.
Fig 6. Example of the use of the field “Mentors”, to acknowledge
mentorship contributions in a peer-to-peer way.
Retrieved 5th November 2014, from https://www.drupal.org/u/lewisnyman, under a
CC BY-SA 2.0 license.
Fig 7. Example of the use of the open field “Bio” to display contributions
about mentoring and face-to-face events activities.
Retrieved 5th November 2014, from https://www.drupal.org/u/chandeepkhosa, un-
der a CC BY-SA 2.0 license.
Fig 8. Example of quantified contributions related to online community
management activities.
Retrieved 5th November 2014, from https://groups.drupal.org/user/8713, under a
CC BY-SA 2.0 license.
Fig 9. Example of badges provided by the Drupal Association.
Retrieved 5th November 2014, from https://www.drupal.org/u/pdjohnson, under a
CC BY-SA 2.0 license.
The analysis, summarised in the previous tables, shows an uneven representation of 315
contribution activities in user profiles at Drupal.org. Overall, this affects the activities 316
within the “community-oriented” category (G2) far more than those in the 317
“object-oriented” category (G1). The exceptions for G1 are “design” (SG1.4) and 318
“custom projects” (SG1.1.3). In the case of the former, however, it was found that 319
Drupalistas use generic open text fields to overcome these limitations. For the case of 320
the latter, the lack of representation can be explained on the basis of the lack of 321
perceived value of code outside the main platform of collaboration, since it is not 322
subject to communitarian peer-reviewing processes, as illustrated in the following quote: 323
“[...] unlike other projects, Drupal.org is the central nexus. If your 324
module isn’t on Drupal.org, a lot of people won’t touch it, myself included.” 325
Developer and system architect, M, 11 years. 326
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Nevertheless, an even greater lack of representation is found in contribution 327
activities related to the organisation of and participation in local events (SG2.5.1), 328
DrupalCamps and role-oriented events (SG2.5.2). Furthermore, in these cases a 329
prominent use of open text fields by Drupalistas was found, as illustrated in Fig 7. This 330
can be explained as a way in which Drupalistas try to overcome these limitations, 331
providing an indicator of the unfulfilled need to have these traditionally less visible 332
contributions publicly acknowledged. 333
This analysis of user profiles provides, firstly, a descriptive account of how the 334
contribution activities identified in the previous subsection are represented in the 335
different user profiles on the main collaboration platform; but most importantly the 336
analysis provides empirical evidence of the uneven representation of certain contribution 337
activities, affecting especially those identified as “community-oriented”. 338
“Come for the software, stay for the community”: the role of 339
affective labour in the Drupal community 340
A strong sense of community is often mentioned by Drupalistas. This sense of 341
community is even present in Drupal’s main motto: “Come for the software, stay for the 342
community” [43]. However, as we have seen, the mechanisms that enable the creation of 343
this sense of community are less clear. 344
In this section, the focus is placed on the role that the organisation of and 345
participation in face-to-face events plays to create this sense of community. This is 346
conceptualised drawing on affective labour [40]. By affecting the emotional experiences 347
of Drupalistas, in a variety of ways depending on their experience, these contribution 348
activities play a relevant role in the sustainability of the community, although they are 349
less visible in terms of representation. Many outcomes of affective labour from these 350
contribution activities were found. However, a significant difference in perception was 351
found depending on the degree of experience of the Drupalista. For example, 352
participation in face-to-face events was commonly described by new members as a way 353
to humanise the community. Drupal is regarded not just as “a piece of software”, but 354
rather a community in which Drupalistas become commoners through 355
“commoning” [66]. The following excerpt from a newcomer, while reflecting on how 356
attendance at local meetings changed his emotional experiences, illustrates this: 357
“[...] indeed, the fact of attending these meetups was really good. 358
Because you realise there are people behind the source code, right? There 359
are people behind the modules. And you meet people that can tell you a 360
kind of personal story. [...] And then, it stops being something anonymous, 361
it becomes something yours.” 362
Themer and site builder, M, 1 year. Original reply in Spanish. 363
Another common outcome of participation for new members was help with 364
overcoming barriers, and increasing the will to contribute. The following excerpt from a 365
new member after attending a DrupalCamp for the first time illustrates this type of 366
outcome: 367
“Walking in the door, I didn’t feel like a part of the community. I wasn’t 368
sure where I fit in since I wasn’t a developer, designer, or vendor. I wasn’t 369
sure what to expect at the NYC Camp[...]. [After participating in the event] 370
I never got a sense of feeling inferior for lack of experience or an inability to 371
code. We had really engaging and valuable sessions. [...] The experience 372
came together for me during several discussions both in the sessions and on 373
the side. Drupal is about community. The community builds, maintains, 374
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advocates, cautions, and develops the platform. [...] For me, this triggered 375
the idea of giving back to the community in a way that made sense for us.” 376
Content editor and manager, M, 1 year. Retrieved 22nd May 2014, from 377
https://assoc.drupal.org/content/guest-post-why-olympus-gives-back-drupal 378
under a CC BY-SA 2.0 license. 379
As the engagement with the commons increases, affectionate relationships develop, 380
to the point of friendship in some cases. A veteran Drupalista described the role that 381
face-to-face “meetups” play in forming friendships: 382
“[...] friendships are developed, and seeing people in-person helps a lot. I 383
believe the idea of having face-to-face meetups and getting to know each 384
other in-person is essential. [...] In the IRC [Internet Relay Chat] you will 385
talk about certain things, but after a day cycling 50 or 60 kilometres 386
[referring to the ‘Tour de Drupal’], when you go to have dinner with that 387
person, probably the conversation topics might be different... or the same. 388
But there will be more interaction for sure, and a greater friendship [...]” 389
System architect and developer, M, 8 years. Original reply in Spanish. 390
These relationships remain afterwards, even if the Drupalistas are in different 391
locations or are unable to see each other often. When asked about the establishment of 392
relationships in the Drupal community, another veteran participant explained: 393
“[...] I’ve got really good friendships with people. And I’ve got a lot of 394
people I’m kind of actively in touch with all the time. But there’s also this 395
thing I feel like... I’ve got friends who are, you know, old friends I’ve known 396
in the Drupal community, that I haven’t seen for a long time. [...] But if 397
they were just to pop up on my doorstep, it would just be like carrying on 398
from where we left off. [...] You know, it’s like... we are such close friends 399
that, we don’t need to continue to keep in touch.” 400
Developer and project manager, M, 11 years. 401
Furthermore, local activities become more critical as the community grows, allowing 402
the sense of community to scale up. The same veteran Drupalista expressed how, since 403
the Drupal community has been constantly growing, the emergence of more but smaller 404
local communities has enabled the maintenance of this sense of community: 405
“Because the community is growing, then you have less of a sense of 406
community. But I think the solution to that is to have smaller local 407
communities. So, you know, as the worldwide community grows, then you 408
start finding, like whereas before it might have been 50 people worldwide, 409
now you have like 50 people in your part of London, or wherever.” 410
Developer and project manager, M, 11 years. 411
This subsection has focussed on the relevance of face-to-face events, as an 412
illustration of the existence and relevance of affective labour in the Drupal community. 413
These events emerged as the most prominent source of affective labour during the study. 414
Hence, it is not only that “community-oriented” activities such as these are understood 415
as a type of contribution, as shown in the first section; nor is it only that they are 416
unequally represented in the main collaboration platform, as presented in the second 417
section; but they play a key role in the sustainability of the community, as shown in this 418
last section. They provide emotional experiences for their participants which help to 419
foster collaboration. 420
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Discussion and concluding remarks 421
This study shows the need to broaden our understanding of the notion of contribution 422
in the study of peer production beyond the most traditional “object-centric” 423
conceptions, which in the concrete case of FLOSS studies has been more prominently 424
present in the form of “code-centrism”. 425
“Object-centrism” within the notion of contribution is still commonly present in the 426
studies of CBPP communities [5–9]. The ethnographic approach taken in this study 427
showed how certain activities, whose focus is directed towards the community, are 428
indeed understood as contributions. These activities foster collaboration, as well as 429
affecting the creation or modification of emotional experiences. Participation in the 430
Drupal community “transforms the local subjectivities” of Drupalistas, in a way 431
reminiscent of Singh [42], in her research on community-based forests in India. In this 432
sense, this study also contributes to the specific area of FLOSS studies. While previous 433
research [54] showed a relationship between face-to-face events and the political, moral 434
and affective dimensions of FLOSS communities, this study is novel in showing how 435
these “community-oriented” activities are understood as relevant contributions by 436
ordinary participants, although they are not acknowledged in the formal mechanisms of 437
the community. 438
Most of these contributions are poorly represented in the main collaboration 439
platform as compared to “object-oriented” ones. This unequal representation was found 440
at an “official” level, such as in the main sections of the platform dedicated to 441
contribution, as well as at an individual level, such as in the study of user profiles. This 442
disjunction between the relevance and lack of visibility of “community-oriented” 443
contributions casts doubt on the “object-centric” myth traditionally present in CBPP 444
communities, illustrated by the motto “Talk is silver, code is gold” for the specific case 445
of FLOSS communities 446
The lack of representation of “community-oriented” activities found in this study 447
cannot be understood as due solely to socio-cultural reasons. The “code-centric” 448
character of the community offers only a partial explanation. Technical limitations also 449
have a major impact. For example, while certain activities are easily quantifiable (e.g. 450
the number of commits of source code, or the number of edits of wiki pages), others are 451
more difficult to quantify or represent in concise, useful ways. In some cases, although 452
indicators are available, the information is beyond the scope of, and therefore not 453
reflected in, the main collaboration platform. For example, external platforms such as 454
Meetup.com, commonly employed for the organisation of local events, provide an 455
account of the number of events attended and organised by a certain user. Nevertheless, 456
this information is stored in proprietary third-party platforms and therefore absent from 457
Drupal.org. 458
However, the main challenge resides in the difficulty to provide indicators to 459
acknowledge and aggregate the value of some types of contribution, or to find 460
interoperable ways to have this value recognised by other communities; an issue that is 461
under exploration by researchers [67] as well as CBPP communities [68] themselves. 462
The Drupal community is also attempting to find suitable indicators. For example, 463
there is an ongoing initiative [69,70] to improve how activities are represented in user 464
profiles at Drupal.org, to “[...] go beyond code creation activity and into more 465
community-oriented contribution stuff, since that’s also a huge part of what makes 466
Drupal healthy.”, and some of the elements, such as the peer-to-peer mentorship 467
references illustrated in Fig 6, indicate the will to follow in that direction. 468
Thus, a broader understanding of the notion of contribution also has implications for 469
the provision of indicators that acknowledge, aggregate and incorporate these forms of 470
value in the technical artefacts employed to support the organisation of peer production. 471
This aspect is particularly relevant for large and global CBPP communities as they 472
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scale up since, due to their growth and their global character, the generation of 473
perceptions between unknown members becomes more frequent in these communities, 474
and the role of the platforms employed to support their self-organisation (e.g through 475
the creation of trust) becomes more crucial. Hence, this broader understanding is also 476
relevant for more technical fields, such as Computer Science, as well as research 477
initiatives [71] aiming to develop platforms to support and foster the development of 478
peer production. For example, a high degree of flexibility is expected for the design of 479
mechanisms that indicate the notion of value in the collaboration platforms employed 480
by these communities. In other words, rather than creating tools which impose 481
“one-fits-all” indicators, such as “likes”, a broader understanding of contribution in peer 482
production implies, for these platforms, the need to offer mechanisms that enable 483
communities to define these indicators dynamically, allowing them to reflect the results 484
of their processes of negotiation of what is considered valuable. Overall, this issue can 485
be understood within the wider context of the changes experienced in the notion of 486
value accelerated by the rise of the collaborative economy [72]. The issue identified in 487
this research is not unique to Drupal: there is a lack of common ways to measure 488
intangible assets such as those identified in this study [72]. 489
Further work should explore the notions of contribution in a wider range of CBPP 490
communities, as well as the incorporation of indicators of such forms of contribution 491
into the socio-technical systems employed to support their organisation. We hope this 492
wider approach towards the notion of contribution in peer production increases 493
awareness towards the need to incorporate these less visible forms of value into the 494
design of such systems; as well as helping researchers to frame the notion of 495
contribution in the studies of peer production from a new perspective. 496
Supporting information 497
S1 Table. Non exhaustive list of fundamental Drupal roles. The categories 498
are based on a discussion within the community around the redesign of the main 499
collaboration platform (see https://groups.drupal.org/node/67763, accessed on 6th 500
May 2014.). 501
Drupal role Description Examples of Drupal-
related technical skills
System architect or de-
vop
Assemble and maintain infrastructures on
which Drupal is deployed, manage the mi-
gration of data and content.
MySQL, SSH, Solr,
Apache
Developer Develop and test custom modules accord-
ing to Drupal’s coding standards and best
practices.
PHP, MySQL
Themer or front-end de-
veloper
Translate visual designs into code, develop
custom themes and custom modules to im-
plement the displays needed.
CSS, Javascript,
HTML
Site builder Install and configure modules to create site
features. They have knowledge of theming
and development, but mostly use Drupal
through the administrative interface.
PHP, MySQL,
Javascript
Content Editor & Man-
ager
Manage content and users on a Drupal site. May not know many ad-
vanced functionalities
of the Drupal adminis-
trative interface
Design, UX Possess an understanding of the capabilities
of Drupal which helps to create designs
which can be understood and implemented
with their team.
Specialised in vi-
sual design, may not
know HTML, CSS or
JavaScript
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Project Manager/
Planner
Negotiate project plans with customers
based on the understanding of the capa-
bilities of Drupal. Understand best prac-
tices and communicate client needs in the
language of Drupal to the team.
May not need any
Drupal Marketer Possess knowledge about Drupal’s capa-
bilities and applications and communicate
them to clients and other audiences in ways
best suited and understood by the client or
audience.
May not need any
S2 Table. Participation in events. Summary of attendance at events as part of 502
the participant observation process in the offline field site, including the scope and the 503
total number of events and days. 504
Scope
Number
of events
attended
Total
number
of days
London Drupal Beer and Chat Local 7 7
London Drupal Show and Tell Local 8 8
Drupal Sprint Weekend Local 3 5
London Drupal Coworking Local 2 2
Drupal Madrid Local 2 2
London Drupal Learning Local 1 1
London Drupal 8 Release Party Local 1 1
Drupal Surrey Local 1 1
DrupalCamp National/
Regional/Role-
specific
5 14
DrupalCon International 2 12
32 53
S3 Table. Documentary analysis. Summary of characteristics of materials 505
collected for full coding as part of the documentary analysis. The percentages reflect 506
the number of documents per category selected for full coding, representing 6.8%. These 507
percentages illustrate the emergence of the notion of contribution as a central category, 508
operating as a common thread for the remaining categories. Twitter streams and 509
collections of comments in Youtube are included as part of the category “other 510
datasets”. 511
Contribution Economic
sustain-
ability
Governance
& decision-
making
Collab.
plat-
forms
Conflicts Total
(per
type)
Documents 171 46 120 32 88 457
Profiles 73 0 0 0 0 73
Videos 15 2 9 2 3 31
Podcasts 6 0 3 0 8 17
Other datasets 3 0 5 0 0 8
Total (per category) 268 48 137 34 99 586
Percentage (per category) 3.11% 0.56% 1.59% 0.39% 1.15% 6.80%
S4 Table. Semi-structured interviews. Overview of the interviewees’ 512
characteristics, including common general demographic aspects, such as gender and 513
nationality; and Drupal specific ones, such as main Drupal roles and the number of 514
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years of their Drupal.org user accounts. In addition, the duration and mode of the 515
interview are provided. 516
Duration
(min.)
Mode Gender Nationality Location Account
years
Main role
I1 58 in-
person
M USA London (UK) 7 Site builder and
developer
I2 70 in-
person
M Mexican London (UK) 1 Themer and site
builder
I3 42 in-
person
M Spanish Madrid
(Spain)
8 System architect
and developer
I4 113 in-
person
M British London (UK) 11 Developer and
project manager
I5 195 in-
person
M Spanish London (UK) 8 Developer and
themer
I6 69 in-
person
M British London (UK) 9 Project manager
I7 88 video
chat
M Spanish Stockholm
(Sweden)
6 Developer and
themer
I8 114 video
chat
F USA Chicago
(USA)
8 Developer
I9 80 audio
chat
M Austrian Vienna (Aus-
tria)
8 Developer
I10 149 video
chat
M USA Chicago
(USA)
11 Developer and
system architect
I11 86 video
chat
M British Newcastle
(UK)
9 Project manager
I12 51 video
chat
F British Brighton
(UK)
4 Themer
I13 45 video
chat
M Finnish Helsinki (Fin-
land)
6 Developer
I14 83 video
chat
M Canadian London
(Canada)
6 Developer and
themer
I15 117 video
chat
M Danish Copenhagen
(Denmark)
11 Themer and
project manager
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